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Quantum
Circuits
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What does quantum computing look like? Exploring the basic units of 
quantum algorithms is a good place to start.
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Hardware & 
Software





A team effort
Many different components, and disciplines, 
contribute to the building of a quantum 
computer.
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The Future of
Quantum
The near future of quantum computing lays out milestones and 
obstacles to the ultimate goal: a universal, fault-tolerant quantum 
computer.

2019

2019 2035

2021 2023 2024

2021 2024

2025 2030

2027

Google have demonstrated theoretical 
quantum advantage: performing 
complex mathematics with  a quantum 
computer that would take a classical 
computer many years.

In 2021, several groups demonstrated 
the basic building  blocks of an 
error-corrected qubit - though not 
usable for computation yet.

Prototype Logical Qubit
Graphical User Interfaces such as 
QuTech’s Quantum Inspire have been 
developed to enable a diverse range of 
users to interact with (simulated) 
qubits and quantum algorithms.

Quantum Interfaces
By 2023, companies aim to produce a 
real logical qubit - with  errors smaller 
than the individual constituents. This 
would be a major milestone towards 
building usable quantum computers.

Real Logical Qubit

M I L E S T O N E M I L E S T O N E

The eventual goal is a universal, fault 
tolerant  quantum computer, with many 
logical qubits and sufficient memory 
for computations. This will enable a 
wide range of new applications!

The EU Quantum Manifesto places 
specialised quantum computers (>100 
physical qubits) for chemical and 
mathematical problems as a 
near-tearm goal.

Specialised Computers
Logical qubits can be combined to 
make a larger system capable of simple 
computations—one of the last barriers 
to a real, fault tolerant  quantum 
computer.

Combining Qubits

Universal QC

M I L E S T O N E

Theoretical Advantage

M I L E S T O N E

By the end of this decade, distributed 
and anonymous quantum computing 
could be developed.

Distributed Computing

2028

Within  the next decade, Quantum 
Delta predicts the development of 
quantum computers with a limited 
memory capacity.

Computing Memory

2033

Can we find a useful application of a 
quantum computer before full error 
correction? Researchers are working 
hard to find possible algorithms and 
applications.

NISQ Applications
Quantum computers have been used to 
model very small molecules as proof of 
principle. To show quantum 
advantage, this has to be scaled up for 
more complex chemical processes.

Molecular Models
As specialized computers are built, 
equally specialized simulations can be 
run—particular  materials or types of 
conduction, for example.

Quantum Simulations
Quantum Delta predicts the 
development of a robust, usable 
quantum internet in the not-so-far 
future.

Quantum Internet

M I L E S T O N E

Optimisation

Modelling

Searching

Factorisation
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Applications





Technical challenges
Improvements in both hardware and algorithm 
development will be needed to realize truly 
impactful applications of quantum computing.

























Impact





A global perspective
Countries all over the world are developing 
quantum technologies.
































































