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Lessons from quantum on building a large collaborative exercise



S&T Framework: https://www.gov.uk/government/publications/uk-science-and-
technology-framework/the-uk-science-and-technology-framework

a portfolio of 5 critical technologies.
•Artificial Intelligence (AI) – machines that perform tasks normally 
performed by human intelligence, especially when the machines learn 
from data how to do those tasks.
•Engineering biology – the application of rigorous engineering principles 
to the design of biological systems.
•Future telecommunications - evolutions of the infrastructure for 
digitised data and communications.
•Semiconductors – a class of electronic materials with unique properties 
that sit at the heart of the devices and technology we use every day.
•Quantum technologies – devices and systems which rely on quantum 
mechanics, to provide capabilities that ‘classical’ machines cannot.
The National Science and Technology Council will review this list 
annually to ensure that the UK keeps pace and continues to 
develop global competitive advantage - although there will be a 
high bar to major change given the need for long-term planning.

Used a robust and repeatable approach to identify the technologies that 
are most critical to the UK

DSIT have assessed over 50 technologies against 8 
criteria:
•sustainable environment
•health and life sciences
•digital economy
•national security and defence
•international comparison
•foundational
•market potential
•threats and resilience

How is strategy set for new initiatives?

https://www.gov.uk/government/publications/uk-science-and-technology-framework/the-uk-science-and-technology-framework
https://www.gov.uk/government/publications/uk-science-and-technology-framework/the-uk-science-and-technology-framework
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The International Landscape as of 2021- rapidly evolving so needs update

© NQCC 2021
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China 1 4 1 1

USA 2 1 3 1

Germany 3 2 4 3

UK 5 2 9 4

Japan 8 6 2 4

France 4 6 10 6

Canada 10 5 8 7

Australia 9 11 7 8

Italy 12 8 12 9

Korea 15 13 5 10
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USA 1 1 1 1 1

UK 3 2 3 3 2

Canada - 3 2 4 3

Japan 4 6 7 6 4

France 5 5 8 5 4

China 2 8 9 7 6

Germany 5 4 16 2 7

Australia - 8 4 9 8

Italy - 14 20 9 10

Korea - 23 20 - 10

* excluding nanofabrication infrastructure





From 2013-2024, UK government committed £1bn to QT
UK Quantum strategy: March 2023 Budget commits 
further £2.5bn

New Government Department: DSIT; New Office for Quantum



UK National Quantum Strategy: Objectives
Committing to invest £2.5 

billion of government 
funding in a new quantum 
R&D programme over the 

ten years from 2024.

Increasing our investment in 
quantum technologies from 
this year, with new funding 

available for missions 
programmes, skills, a quantum 

networking accelerator 
amongst other activities.

Committing to launch new 
research hubs and wider 

activities representing £100m.

Launch new skills 
initiatives, including 
doctoral training and 

fellowships.

Commission an independent 
review of the quantum sector’s 
infrastructure requirements.

Showcase UK quantum 
companies at home and 

overseas, and support global 
quantum companies to come 

to the UK.

Accelerate government 
procurement of quantum 

technologies.
Expand our partnerships with 

global allies.



2023-2024 ACTIONS – extra £265M Already Underway
• £70M  £85M missions in quantum computing and PNT

• £100 million in research hubs

• £25 million for skills including quantum fellowships and doctoral training

• £15 million Quantum Catalyst to boost government procurement.

• £20 million Quantum Networks Accelerator

• £20 million additional funding the National Quantum Computing Centre

• Increased international collaborations via the new International Science 
Partnerships Fund

• Preparations for the next Spending Review for delivery plan



What’s 
happening in 
NQTP in ’24:
Infrastructure?

• Infrastructure and Facilities?
• UK Semiconductor strategy? 
• Royal Academy of Engineering Task force 23-4
• IOP Skills Task Force
• Research fabrication of semiconductors, 

superconductors, silicon photonic structures
• Test facilities
• Fabrication at scale and trusted  international 

partners. 
• Developing 5 quantum missions at scale for the 

next decade. 



Next phase 
of the UK 
programme 
– quantum 
missions at 
scale

• Mission 1 
• By 2035, there will be accessible, UK-based quantum computers capable of 

running 1 trillion operations and supporting applications that provide benefits 
well in excess of classical supercomputers across key sectors of the 
economy. 

• Mission 2 
• By 2035, the UK will have deployed the world’s most advanced quantum 

network at scale, pioneering the future quantum internet. 
• Mission 3 
• By 2030, every NHS Trust will benefit from quantum sensing- enabled 

solutions, helping those with chronic illness live healthier, longer lives 
through early diagnosis and treatment. 

• Mission 4 
• By 2030, quantum navigation systems, including clocks, will be deployed on 

aircraft, providing next-generation accuracy for resilience that is independent 
of satellite signals. 

• Mission 5 
• By 2030, mobile, networked quantum sensors will have unlocked new 

situational awareness capabilities, exploited across critical infrastructure in 
the transport, telecoms, energy, and defence sectors. 



Where did 
the mission 
ideas come 
from?

• Under the National Quantum Strategy (NQS), the 
government committed to developing 10-year 
missions in partnership with the community. 

• The aim is to identify ambitious ‘moonshots’ that 
crystallise investment and global partnerships 
around key outcomes for the technologies. 

• The missions will not cover all activity which needs 
to happen as part of the delivering the NQS. 
Instead, they cover areas thought to be best suited 
to a mission focus on a particular outcome or 
outcomes that galvanise investment and 
collaboration.

• These missions have been prepared with input from 
experts in the sector and national programme. 
They will be refined during the next few months 
with Ministers and HMT as part of SR planning.



Platforms for 
Quantum Processors

• Many different types:
• Trapped ions – longest useful qubit lifetimes; needs chip scale fab
• Neutral atoms
• Superconducting – largest current qubit count but surface noise
• Semiconductors 
• Photonics- needs chip-scale fabrication

• Current - Noisy Intermediate Scale Quantum (NISQ)
• 100’s of physical qubits with no error correction

• Experimental devices fabricated US UK EU and China
• US and China lead on superconducting types
• US, UK and China fabricating trapped ion types
• Photonics in UK, China, Canada

• Quantum computers will be used in combination with High 
Performance Computers; quantum networks

• Quantum sensors for PNT, healthcare, civil engineering



The Quantum Computing  mountain
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Points from David Lucas. Graph from Overhead 
and noise threshold of fault-tolerant quantum 
error correction, A.M.Steane, PRA 2003. 

Component performance 
benchmarking

• Qubits are fragile, difficult to 
control,  difficult to read ,full of 
errors, slow.

• Quantum Error Correction (QEC) 
enables fault tolerant QC with 
“logical“ qubits with large(?) 
physical qubit overhead

• Overhead depends on qubit 
quality



Connectivity: Stef Simmons &Photonic

Figs from Stef Simmons

Si28 T centres, electron spin plus 1 H and 2 C 
spins, don’t need dil fridge- 1K ok, addressable 
with telecoms wavelengths. Embed in Purcell-
cavities to link to fibre multiplexer; nuclear-
electron spin swaps to initialize/read-out



Thank you for your attention
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