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ColdQuanta, Riverlane and the University of
Wisconsin–Madison announced they have
successfully run a quantum algorithm on a
cold atom qubit array system, codenamed

“AQuA,” an industry first that brings
quantum computing one step closer to using

quantum for real-world applications. 
 

The milestone was conducted at the
University of Wisconsin–Madison in the

research group led by Professor Mark
Saffman. 

 
A paper on the research was published

recently in Nature.
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What is Next?

Experimental layout for trapping and
addressing atomic qubits

Quantum phase estimation
circuit using four qubits

QAOA algorithm for solving MaxCut
using four qubits

Computing 
with atoms

Introducing 
Hilbert

Our team is the first in the world to demonstrate
quantum algorithms on a programmable gate
model cold atom quantum computer. 

An architecture was used in which individual atoms
are addressed with tightly focused optical beams
scanned across a two-dimensional array of qubits.
The team achieved the preparation of entangled
Greenberger-Horne-Zeilinger (GHZ) states with up
to 6 qubits, quantum phase estimation for a
chemistry problem, and the Quantum Approximate
Optimization Algorithm (QAOA) for the MaxCut
graph problem.

These results highlight the highly scalable
capability of cold atom qubit arrays for universal,
programmable quantum computation, as well as
preparation of non-classical states of use for
quantum enhanced sensing. 

Hilbert is the world’s first commercial gate-based
cold atom quantum computer. Our first customer
is conducting qubit characterization research,
using just four qubits for this purpose. 

We’ll very quickly scale to much larger numbers
of qubits later this year for other customers as
we tune up the full 100 qubit array.

Hilbert supports the Qiskit API and will initially be
available in beta to customers through
ColdQuanta’s comprehensive multi-tenant cloud
platform. 

Integration with public cloud services will be
introduced later this year.

This work was funded in part via Innovate UK’s
Sustainable Innovation Fund through the Small
Business Research Initiative (SBRI) .

Learn more at coldquanta.com/hilbert


