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Who’s backing quantum?
Corporate investors:
• Intel, Google, IBM, Microsoft, AWS and many others
 
• Private investment reached >$2B in 2024

• Generated $650-750M revenue in 2024 – expect >$1B 
in 2025

Governments:

• Considered “urgent” and “critical” 

• Strategies produced by China, USA, UK, Europe, Japan, 
Canada, S. Korea (>20 countries) 

• Public investment increased  >50% in 2022

• Global public funding now $44.5B

• Singapore hub collaborates with businesses on use 
cases.

• UK 5 quantum hubs to speed up commercialisation 

 - Govt GBP 606M  - industry GBP 54M 

• Australia's investment  $1.2B through multiple 
programs

https://www.ukri.org/news/five-hubs-launched-to-ensure-the-uk-benefits-from-quantum-future/ 
https://qt.eu/about-quantum-flagship/
https://www.forbes.com/sites/sylvainduranton/2024/06/26/quantum-now/ 

https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/steady-progress-in-approaching-the-quantum-advantage 
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What will quantum 
deliver?

7 @ScienceChiefAU

Quantum

Quantum secure 
communications

Quantum 
metrology

Quantum 
sensors

Quantum 
simulators

Quantum 
computation

Quantum 
biology

Phosphorus in 
silicon

Timekeeping 
quantum clocks

Quantum 
encryption

Quantum key 
distribution



Quantum sensors
• Higher sensitivity 

• Better accuracy 

• Precision 

• Size weight power

• Atomic to macro size  

• Spatial resolution

• They can measure physical quantities:
• Magnetic fields
• Electric fields
• Temperature
• Pressure
• Chemical composition
• Gravity
• Shapes 8
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Quantum communications

• Quantum networks with space links

• Quantum satellites

• Date security

• Improved energy efficiency for optical communications

• Improved bandwidth efficiency for optical communications

• Positioning, navigation and timing without GPS
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Quantum 
Computers
Global race
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- Exponential computational speedup 
   for specific problems
- Ability 
   to simulate quantum systems, 
- Potential breakthroughs in 
   cryptography and materials science



Quantum Computers

Global race

Different types of quantum computers:
• Useful/Fault Tolerant – here soon

• Fully error corrected – different views on when that will be delivered

• Annealers – available now on the cloud -  D-Wave

• Analogue quantum simulations 

• Noisy Intermediate Scale Quantum (NISQ) Computer – available now via 
cloud - AWS, Rigetti, Xanadu, IBM, Google

• Quantum accelerator on HPC – available now Quantum Brilliance on Pawsey 
high-performance computer
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• Health and biotech

• Resources

• AeroSpace
• Communications

• Transport

• Environmental protection
• Defence

• Infrastructure

• Agriculture

• Energy

• Research

• Sport

• Financial services

Industry sectors
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New Zealand's Unique Advantages and 
Opportunities

A. Building on Existing Strengths

• Rocket Lab's Launch Capabilities: Deploying quantum-enabled small 
satellites

• Geographic Position: Ideal location for Southern Hemisphere 
quantum-space operations

• Regulatory Environment: Progressive space law supporting 
innovation

• Engineering Excellence: Precision manufacturing capabilities for 
quantum systems

18



New Zealand's Unique Advantages and 
Opportunities
B. Strategic Partnerships and Collaborations

• Trans-Tasman Quantum-Space Initiative: Collaboration with 
Australia's space program

• Pacific Quantum Network: Connecting island nations through 
quantum satellites

• International Space Station Experiments: Quantum technology 
demonstrations

• Commercial Partnerships: Working with global aerospace companies

19



New Zealand's Unique Advantages and 
Opportunities
C. Niche Market Leadership

• Small Satellite Quantum Systems: Miniaturized quantum sensors and 
computers

• Launch Services for Quantum Missions: Specialized deployment 
capabilities

• Ground Station Networks: Quantum-enabled tracking and 
communication

• Space Manufacturing: Zero-gravity quantum material production

20
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How can New Zealand use quantum 
to propel you to lead the world in 
aerospace and sustainability?
Quantum represents the next frontier for 
New Zealand’s aerospace ambitions

22



Quantum Sensing: Transforming Space-
Based Observation
A. Next-Generation Earth Observation

• Quantum Magnetometers: Ultra-precise magnetic field 
measurements from orbit 
• Geological survey applications for New Zealand's mining and energy sectors

• Enhanced navigation and positioning services

• Space weather monitoring and prediction

• Quantum Gravimeters: Detecting minute gravitational variations 
• Climate change monitoring through ice sheet measurements

• Resource exploration and geological mapping

• Monitoring ground water and sea level changes around the Pacific

23



Quantum Sensing: Transforming Space-
Based Observation
B. Scientific and Research Applications

• Quantum-Enhanced Telescopes: Improved sensitivity for 
astronomical observations

• Atmospheric Sensing: Precise greenhouse gas monitoring and climate 
science

• Seismic Monitoring from Space: Enhanced earthquake prediction 
capabilities

• Ocean Current and Temperature Mapping: Critical for New Zealand's 
marine environment

24



Quantum Sensing: Transforming Space-
Based Observation
C. Defence and Security Applications

• Quantum Radar: Stealth-resistant detection capabilities [not sure this 
actually works yet]

• Secure Positioning: GPS-independent navigation systems

• Space Situational Awareness: Enhanced tracking of space debris and 
objects

25
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Mapping Soil Carbon
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Quantum Communications: Securing Space 
Networks

A. Satellite-Based Quantum Key Distribution

• Quantum-Encrypted Satellite Communications: Unbreakable 
encryption for sensitive data

• Global Quantum Internet: New Zealand as a key node in international 
quantum networks

• Banking and Financial Services: Secure space-based transactions for 
the Pacific region

• Government Communications: Ultra-secure channels for defence and 
diplomacy

30



Quantum Communications: Securing Space 
Networks
B. Ground-to-Satellite Quantum Links

• Quantum Entanglement Distribution: Enabling quantum networks 
across the Pacific

• Free-Space Quantum Communication: Linking New Zealand with 
Australia, Asia, and beyond

• Hybrid Classical-Quantum Networks: Integrating with existing 
infrastructure

31



Quantum Communications: Securing Space 
Networks
C. Space-Based Quantum Networks

• Inter-Satellite Quantum Links: Creating a quantum constellation

• Deep Space Quantum Communication: Future missions to Moon and 
Mars

• Quantum Clock Networks: Ultra-precise timing for navigation and 
science

32
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Advanced HTS Receiver Technology for Ka band high-
speed, long-range communications

A CSIRO compact, high-gain (40 dB) and low noise (~ 0.1 
dB) Ka band HTS receiver front-end module.  
 

Demonstration of a HTS receiver integrated with a 
mini cryocooler – a cryogen-free portable 
instrument box

Zhang et al. IEEE Trans Appl. Supercond. 25 (2015) 1500404.
Du et al. IEEE Trans Appl. Supercond. 25, (2015) 1400605.

Latest work: ASC 2016 Oral Presentation on Friday session ? by T. Zhang, et al. “Modelling and Measurement of a 36 
GHz HTS Receiver Front-end based on MMIC Josephson Mixer”.

Demonstration of 6G
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Cyber 
security



@ScienceChiefAu 39



Quantum Computing: Optimising Space 
Operations

A. Mission Planning and Optimisation

• Orbital Mechanics: Complex trajectory calculations for multi-satellite 
missions

• Constellation Management: Optimising satellite positioning and 
coverage

• Launch Window Optimisation: Maximising payload efficiency and 
success rates

• Resource Allocation: Balancing power, bandwidth, and computational 
resources

40



Quantum Computing: Optimising Space 
Operations
B. Data Processing and Analysis

• Real-Time Earth Observation Processing: Quantum algorithms for 
image analysis

• Climate Modelling: Enhanced weather prediction and climate science

• Space Traffic Management: Preventing collisions and optimising 
orbital slots

• Signal Processing: Improved communication and navigation systems

41



Quantum Computing: Optimising Space 
Operations
C. Autonomous Spacecraft Operations

• AI-Quantum Hybrid Systems: Intelligent decision-making in space

• Fault Detection and Recovery: Self-healing satellite systems

• Formation Flying: Coordinated multi-satellite operations

• Deep Space Autonomy: Independent operation for distant missions

42



Other areas
Modelling

Optimisation

Logistics

Design

Materials 
development
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Technical Challenges and Solutions

A. Space Environment Considerations

• Radiation Hardening: Protecting quantum systems from cosmic 
radiation

• Temperature Extremes: Operating in the harsh space environment

• Vibration and Launch Stresses: Maintaining quantum coherence

• Power Constraints: Energy-efficient quantum systems

45



Technical Challenges and Solutions

B. Miniaturisation and Integration

• CubeSat-Compatible Quantum Systems: Fitting quantum tech into 
small satellites

• Weight and Size Constraints: Optimizing for launch costs

• Multi-Function Integration: Combining quantum capabilities with 
traditional systems

• Scalable Manufacturing: Moving from lab to production

46



Technical Challenges and Solutions

C. Ground Infrastructure Requirements

• Quantum-Compatible Ground Stations: Upgrading existing facilities

• Atmospheric Interference: Mitigating effects on quantum signals

• Precision Pointing Systems: Maintaining quantum communication 
links

• Network Integration: Connecting space and terrestrial quantum 
systems

47



Quantum impact and readiness?
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Today

• Could quantum tech help support the aero space and sustainability 
sectors?

• Looking for great ideas

• Start to link up the aerospace and sustainability sectors with quantum
• Speed dating

• Fall in love?

• What are some specific projects?

• Where could these projects get funding?

• Are there business opportunities for any start-ups?

49



Thank you
50
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