
Alice & Bob makes quantum simulation more
powerful and efficient with new software
integration

Integrating NVIDIA CUDA-Q in the

Dynamiqs library boosts efficiency of large-

scale simulation by up to 75x with GPU acceleration

PARIS, FRANCE, June 11, 2025 /EINPresswire.com/ -- Alice & Bob, a global leader in the race for

Dynamiqs is helping provide

researchers with access to

the state of the art in

accelerated computing that

they need for practical

breakthroughs in quantum

research.”

Tim Costa, senior director

Quantum and CUDA-X at

NVIDIA

fault-tolerant quantum computing, announced today at

GTC Paris the ongoing integration of the NVIDIA CUDA-Q

platform with Dynamiqs. This combination outperforms

the most widely used libraries today, accelerating the

simulation of complex quantum dynamics by up to 75x, on

early benchmarks. 

CUDA-Q is NVIDIA’s open-source quantum development

platform for hybrid quantum-classical supercomputing.

Dynamiqs is Alice & Bob’s high-performing quantum

simulation libraries, open-source, it enables high-speed

simulation of both open and closed quantum systems by

leveraging GPU-accelerated computing. This allows researchers to dramatically speed up the

simulation of time-dependent quantum systems that rapidly change and evolve, such as QPUs.

Dynamiqs expands the size of systems that can be practically simulated, and performs

parameter sweeps across a wide range of conditions in a fraction of the time previously

required.

“Simulation is a critical step in the development of useful quantum processors, allowing us to

understand how these complex quantum systems behave,” said Théau Peronnin, CEO of Alice &

Bob. “Thanks to the integration with NVIDIA CUDA-Q, Dynamiqs can now run these simulations

even faster, speeding up the development of our QPUs.” 

Simulations of complex systems – such as quantum processors with multiple qubits and physical

components – are computationally challenging. Modeling the rapidly changing dynamics,

complex interactions and vast number of possible quantum states requires significant

http://www.einpresswire.com
http://www.alice-bob.com


computational resources to determine

how the output of a simulation can

change based on changing inputs.

“With Dynamiqs, our goal was to make

time-dependent quantum systems

simulations faster, and from the

beginning we decided to fully run them

on 

GPUs, a new approach in the field,” said

Ronan Gautier, a member of the core

Dynamiqs development team and a

Theoretical Physicist at Alice & Bob.

“Now, with the help of the CUDA-Q team

we can offer to our users an optimized

and even faster interaction with NVIDIA’s

hardware.”

The long-lasting collaborative project

with NVIDIA developed APIs that

translate high-level programming instructions to low-level CUDA, providing the critical ability to

interact with GPUs specifically optimized for quantum applications. Dynamiqs outperformed

initial expectations with a remarkable 75x improvement in speed from early benchmarks. The

integration will continue over the next months with performance expected to further increase.

In addition to speed, Dynamiqs unlocks new capabilities for researchers, who can now use

automatic differentiation to compute gradients of simulation outputs with respect to various

input parameters. This tool is essential for paramount tasks like quantum optimal control, to

guide the system toward the target state with high accuracy; parameter estimation, to infer

unknown properties from data; and quantum state tomography, to reconstruct the quantum

state from measurements.

“CUDA-Q’s GPU acceleration opens up new possibilities for fast, scalable, and intelligent

quantum system design and analysis,” said Tim Costa, senior director Quantum and CUDA-X at

NVIDIA. “By combining this with its other capabilities, Dynamiqs is helping provide researchers

with access to the state of the art in accelerated computing that they need for practical

breakthroughs in quantum research.”

Visit www.dynamiqs.org to access the documentation and the code repository on Github to

explore how the library can enhance quantum simulations.

About Alice & Bob     

Alice & Bob is a quantum computing company based in Paris and Boston whose goal is to create

http://www.dynamiqs.org
https://github.com/dynamiqs/dynamiqs


the first universal, fault-tolerant quantum computer. Founded in 2020, Alice & Bob has already

raised €130 million in funding, hired over 100 employees and demonstrated experimental

results surpassing those of technology giants such as Google or IBM. Alice & Bob specializes in

cat qubits, a pioneering technology developed by the company's founders and later adopted by

Amazon. Demonstrating the power of its cat architecture, Alice & Bob recently showed that it

could reduce the hardware requirements for building a useful large-scale quantum computer by

up to 200 times compared with competing approaches. Alice & Bob cat qubit is available for

anyone to test through cloud access. Follow Alice & Bob on LinkedIn, X or YouTube, visit their

website www.alice-bob.com, or join The Cat Tree on Slack to learn more.
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