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NTU and NUS spin-off cutting-edge quantum control technology

e AQSolotl’'s quantum controller is designed to be adaptable, scalable and cost-
efficient

Quantum technology jointly developed at Nanyang Technological University,
Singapore (NTU Singapore) and National University of Singapore (NUS) has now
been spun off into a new deep tech startup, AQSolotl.

The startup’s flagship product, CHRONOS-Q, is a quantum controller that acts as a
translator between conventional computing systems and quantum computers.

Developed by university researchers affiliated with Singapore’s Centre for Quantum
Technologies (CQT), it enables users to control quantum computers easily and
efficiently using their laptops and desktop computers.

Unlike traditional computers that operate on a binary system of 1s and Os, quantum
computers utilise the principles of quantum mechanics to achieve vastly superior
computational capabilities.

Instead of binary bits, quantum computers use quantum bits (qubits), which can exist
in multiple states at the same time, effectively enabling them to represent multiple
possibilities simultaneously.

Quantum computers will solve problems once considered unsolvable by conventional
computers, opening new possibilities in fields like cryptography, advanced simulations
and Al. They are theorised to be many thousands of times more powerful than today’s
fastest silicon processors for some complex computational tasks.

When compared to competing quantum controllers, CHRONOS-Q excels in speed at
a fraction of the cost and the size. For example, determining qubit states takes less
than 14 nanoseconds (1 nanosecond is 1 billionth of a second) enabling real-time
feedback.

The controller is designed to scale easily as quantum computers increase in power,
has customisable and upgradable firmware, and can integrate additional modules in
future.



The proprietary quantum controller technology, developed and refined over three
years, is currently being piloted at CQT as part of the hardware setup for the National
Quantum Computing Hub and NTU’s Nanyang Quantum Hub.

AQSolotl's founders include NTU Professor Rainer Dumke, a Principal Investigator
at CQT, and Mr Patrick Bore, a former Research Associate from CQT at NUS, who
is now the CEO of AQSolotl.

A co-inventor of the technology, Prof Rainer Dumke, explains that quantum
computing will accelerate the development of many fronts, from more accurate models
such as for climate change and energy efficient databases to smarter Als and more
secure financial transactions.

“Conventional computer systems form the backbone of modern society, powering
banking systems, databases, and data centres. Today, we are witnessing Al
revolutionise these systems, transforming how we process and utilise data. Quantum
computing, however, promises an even greater impact,” Prof Dumke said.

“Future quantum systems will solve complex mathematical and physics problems
previously deemed unsolvable, such as factorising large prime numbers for advanced
cryptography and modelling quantum physics. These quantum advancements could
also enable us to address some of humanity's greatest challenges, including climate
change and new emergent diseases, for instance, by accelerating the development of
renewable energy systems and precision medicine.”

‘How our efficient quantum technology can contribute, is to accelerate these
developments and bring quantum computing to more spaces at cost-effective prices,
so that quantum computing can become mainstream and accessible for most
countries and not just for wealthy nations.”

As part of the commercialisation process, the intellectual property (IP) for the
technology has been transferred to AQSolotl, with both NTU and NUS taking equity
shares in the company, while retaining rights for academic, research, and non-
commercial use.

Patrick Bore, CEO of AQSolotl, said: “We are thrilled to take this step forward with
the support of NTU and NUS, institutions renowned for their quantum research. Our
CHRONOS-Q system demonstrates that quantum controllers can be both high-
performing and cost-effective, paving the way for scalable applications across
industries. We look forward to bringing real-world solutions to companies around the
world, helping to advance quantum Al development and lower the barriers to entry for
quantum computing.”



"This milestone exemplifies how cutting-edge academic research from leading
institutes can lead to commercialisable deep tech innovations that benefit Singapore
and beyond. With the founding of AQSolotl, we anticipate they will actively contribute
back to the ecosystem and drive global advancements in quantum computing
technologies," said Professor Chen Tsuhan, Deputy President, Innovation &
Enterprise, NUS.

The CHRONOS-Q system is a product of years of collaboration and research within
Singapore’s national quantum ecosystem.

The startup is currently supported and incubated by the NTU Innovation and
Entrepreneurship (NTU I&E) initiative.

Professor Louis Phee, Vice President (NTU Innovation & Entrepreneurship), said,
"NTU's I&E initiative is committed to supporting deep tech, such as quantum
technologies, that has potential for significant impact. Through our venture-building
programmes, we work closely with faculty and researchers to refine their business
models, scale their prototypes, and bring their innovations to market. By providing
mentorship, resources, and opportunities for collaboration within NTU, we empower
entrepreneurs to turn groundbreaking ideas into market-ready solutions."”

Through innovative designs that are both scalable and cost-efficient, AQSolotl aims to
accelerate quantum adoption and help position Singapore as a leader in quantum
innovation and technologies.

The company is currently raising funds for enabling Al integration and will also offer
customised solutions for companies wishing to buy their own cost-effective full
guantum computing system.
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Notes to Editor:

Technology published in peer-reviewed paper, titled: “ICARUS-Q: Integrated control
and readout unit for scalable quantum processors”, published in Review of Scientific
Instruments, Oct 2022.
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About Nanyang Technological University, Singapore

A research-intensive public university, Nanyang Technological University, Singapore
(NTU Singapore) has 35,000 undergraduate and postgraduate students in the
Business, Computing & Data Science, Engineering, Humanities, Arts, & Social
Sciences, Medicine, Science, and Graduate colleges.

NTU is also home to world-renowned autonomous institutes — the National Institute of
Education, S Rajaratnam School of International Studies and Singapore Centre for
Environmental Life Sciences Engineering — and various leading research centres such
as the Earth Observatory of Singapore, Nanyang Environment & Water Research
Institute and Energy Research Institute @ NTU (ERI@N).

Under the NTU Smart Campus vision, the University harnesses the power of digital
technology and tech-enabled solutions to support better learning and living
experiences, the discovery of new knowledge, and the sustainability of resources.

Ranked amongst the world’s top universities, the University’s main campus is also
frequently listed among the world’s most beautiful. Known for its sustainability, NTU
has achieved 100% Green Mark Platinum certification for all its eligible building
projects. Apart from its main campus, NTU also has a medical campus in Novena,
Singapore’s healthcare district.

For more information, visit www.ntu.edu.sg

About the National University of Singapore (NUS)

The National University of Singapore (NUS) is Singapore’s flagship university, which
offers a global approach to education, research and entrepreneurship, with a focus on
Asian perspectives and expertise. We have 16 colleges, faculties and schools across
three campuses in Singapore, with more than 40,000 students from 100 countries
enriching our vibrant and diverse campus community. We have also established more
than 20 NUS Overseas Colleges entrepreneurial hubs around the world.

Our multidisciplinary and real-world approach to education, research and
entrepreneurship enables us to work closely with industry, governments and academia
to address crucial and complex issues relevant to Asia and the world. Researchers in
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our faculties, research centres of excellence, corporate labs and more than 30
university-level research institutes focus on themes that include energy; environmental
and urban sustainability; treatment and prevention of diseases; active ageing;
advanced materials; risk management and resilience of financial systems; Asian
studies; and Smart Nation capabilities such as artificial intelligence, data science,
operations research and cybersecurity.

For more information on NUS, please visit nus.edu.sg.

About AQSolotl Pte Ltd

Based in Singapore, but operating globally, AQSolotl is a team of leading quantum
scientists and engineers who specialize in designing practical quantum computing
systems for business operations. Developing quantum technologies that are scalable,
and adaptable, the company aims to demystify the idea of quantum computing and
make Quantum Al a functioning reality.

For more information on AQSolotl, please visit agsolotl.com
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