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“Nature isn’t classical,
if you want to make a
simulation of nature,
YOU’D BETTER
MAKE IT QUANTUM
MECHANICAL.”
PROFESSOR RICHARD FEYNMAN
Theoretical Physicist
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(1 to 10% of Earth’s Atoms)
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Why quantum computing for
quantum chemistry?
Accurately modelling the fundamental constituents
of matter – electrons and nuclei – is essential in the
development of novel molecules and materials with useful
physical and chemical properties.
Unfortunately, this is not an easy task as the quantum
physics that govern matter on such length scales is extremely
difficult to simulate exactly, and despite the colossal
advances in computing thanks to Moore’s Law over the last
50 years such modelling remains very much intractable. For
example, the current record for an exact simulation is only
24 electrons: a small molecule, like caffeine has 24 atoms, let
alone 24 electrons.

2286 Classical Bits
(> Observable Universe)

286 Qubits

Nature isn’t classical

Modelling complex systems

The reason for this seemingly insurmountable task is
that today’s computers rely upon classical physics to simulate
the quantum physics of matter.
Prof. Richard Feynman, the Nobel prize-winning
physicist, famously stated that “Nature isn’t classical, if you
want to make a simulation of nature, you’d better make it
quantum mechanical”.
In other words, if you want to simulate a quantum
system like a molecule, one should use a quantum system.

Quantum computers are such a quantum system and offer a
route to modelling complex molecules and materials to exact
levels of accuracy.
Continuing the caffeine example, to represent exactly
all the information contained in the molecule requires 2160
classical bits, equivalent to 1 – 10% of all of Earth’s atoms.
A quantum computer on the other hand only requires
a much more manageable 160 quantum bits. If modelling a
molecule like penicillin, which has less than double the number
of atoms of caffeine, due to the unfavourable scaling of such
chemistry problems now requires more bits than there are
atoms in the observable universe.
Whereas again a quantum computer only needs 286
quantum bits.
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Leveraging Power of
Quantum Computing Today
With the quantum computers available today,
scientists are starting to simulate simple systems,
which are gradually increasing in complexity as
quantum computers develop.
But how can you leverage today's quantum
computers to go beyond these simple systems
and simulate industrially relevant molecules and
materials?
Cambridge Quantum have developed
EUMEN, a state-of-the-art, enterprise-grade
quantum computational chemistry package and
development ecosystem: enabling a new era of
molecular and materials simulations.
EUMEN is currently in advanced beta
testing and has been developed in close
collaboration with Fortune 500 partners.

Modular workflow
EUMEN’s modular workflow enables both computational
chemists and quantum algorithm developers to easily mix
and match the latest quantum algorithms with advanced
subroutines and error mitigation techniques to obtain
‘best-in-class’ results using quantum platforms.
With EUMEN, users have access to unparalleled
customisation and control of their quantum chemistry
experiments, and can leverage advanced qubit encoding
and embedding techniques to reduce resource
requirements to unlock the modelling of larger systems
than ever before using today’s quantum devices.
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EUMEN FEATURES

USABILITY
Easy to build and execute experiments in
one ecosystem.

LATEST ALGORITHMS
Chose from the latest quantum algorithms
and subroutines.

FLEXIBILITY
Develop and run your own algorithms within
EUMEN.

SCALABILITY
Advanced qubit encoding & embedding to
reduce resource requirements.

NOISE MITIGATION
Leverage proprietary and chemistry specific
noise mitigation techniques.

CUSTOMISATION
Entry and exit points to analyse and customize
experiments.

CONTROL
End-to-end manipulation from classical to
quantum and back.

BACKENDS
Choose from largest number of quantum devices
and simulators.

COMPATIBILITY
EUMEN is compatible with Windows, Mac & Linux
operating systems
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EUMEN - MOLECULAR SIMULATION PLATFORM

Ground & Excited
State Energy Calcs

Spectroscopic
Properties

Molecular
Docking

Binding
Affinity

pKa
Determination

Transition
States

Reaction
Pathways

Solvation
Models

Crystal Structure
Determination

Molecular
Mechanics

MOLECULE/MATERIAL

Imaginary Time Evolution (ITE)

Quantum Phase
Estimation

Quantum ITE

Variational ITE

Variational Quantum
Eigensolver (VQE)

ADAPT-VQE

Variational Quantum
Deflation

Penalty-VQE

Embedding Methods

Periodic Boundary
Conditions

Quantum Mechanics/
Molecular Mechanics

Dynamical Mean
Field Theory

Quantum Subspace
Expansion

Density Matrix
Embedding Theory

TKET - QUANTUM SOFTWARE DEVELOPMENT PLATFORM
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APPLICATIONS OF EUMEN
AND ACCESS

EUMEN is deployed internally by Cambridge Quantum
in our own advanced R&D programs where we are
working with global clients in areas such as materials
modelling and in the molecular spece for designing
new drugs.

ORGANIC
LEDs

HYRDOGEN
STORAGE

REFRIGERANTS

CATALYSTS

ADVANCED
ALLOYS

LI-ION
BATTERIES

CARBON
SEQUESTRATION

SEMICONDUCTORS
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EUMEN USE CASES

MANUFACTURING
Nippon Steel Corp.
Simulating Solid-state Iron Crystals
Cambridge Quantum has pioneered quantum
algorithms for simulating crystalline materials
using NISQ devices. See our paper 'Quantum
Hardware Calculations of Periodic Systems:
Hydrogen Chain and Iron Crystals.'

PHARMACEUTICAL
Roche
Quantifying Drug-protein Interactions
EUMEN enables users to simulate the binding
affinities of small molecule drugs to target proteins
using NISQ devices. See our paper 'Quantum
Computational Quantification of Protein-Ligand
Interactions'

ENERGY
Total Energies
Metal Organic Frameworks for
Carbon Capture and Storage
With EUMEN’s advanced embedding techniques,
physico-chemical properties of MOF adsorbents
can be modelled, facilitating the future
development of only the most efficient materials.
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WHY GET STARTED
WITH EUMEN TODAY?
Work towards quantum advantage for your
intractable quantum chemistry use cases.
Accelerate R&D efforts and showcase leading
capabilities.
Educate and enable your workforce in quantum
computing methodologies.
Start to integrate quantum computing into your
existing workflows.

CONTACT US
Please contact our team at
Email: support@cambridgequantum.com
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We set out our vision to positively transform the world
using the power of quantum computing back in 2014.
Today, we are recognised as one of the foremost quantum
computing companies, delivering science-led,
enterprise-driven solutions to tackle hard problems
across a diverse range of industries.
Cambridge Quantum designs, engineers and deploys
algorithms and enterprise application libraries,
translating cutting-edge research into industry leading
technologies through a product-centric focus. TKET, our
hardware-agnostic software development platform, and
other technologies are currently utilised by an expansive
and ever-growing user base.
The team at Cambridge Quantum has been developing
the theoretical foundations of quantum computing
for over 25 years, forging ahead with breakthroughs
in the fields of quantum chemistry, quantum artificial
intelligence, quantum cybersecurity and quantum
algorithms.
At present, we have the deepest roster of researchers,
developers and engineers, working to democratise
quantum computation and realise the benefits for the
greatest possible number of people.

FOR MORE INFORMATION
LinkedIn
CambridgeQuantum.com
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