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A new deep-tech startup, AQSolotl, has been formed to commercialize cutting-edge quantum control
technology developed at Nanyang Technological University Singapore and the National University of
Singapore.

The company’s flagship product, Chronos-Q, is a quantum controller enabling users to control quantum
computers using laptops and desktop computers. Developed by researchers affiliated with Singapore’s Centre
for Quantum Technologies, including Associate Professor Rainer Dumke, the technology has been refined
over three years.

AQSolotl’s team includes Chief Executive Officer Patrick Bore, Head of Quantum Algorithms Paul Tan, and
Chief Technical Officer Dr Yap Yung Szen. The proprietary technology is being piloted at the Centre for
Quantum Technologies as part of the hardware setup for the National Quantum Computing Hub and NTU’s
Nanyang Quantum Hub.
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Quantum Control Technology

Quantum control technology has been a subject of interest in recent years due to its potential to revolutionize
the field of computing. Researchers at Nanyang Technological University (NTU) Singapore and the National
University of Singapore (NUS) have jointly developed a quantum technology that has now been spun off into
a new deep tech startup, AQSolotl. The startup’s flagship product, CHRONOS-Q, is a quantum controller
that enables users to control quantum computers easily and efficiently using their laptops and desktop
computers. This technology has the potential to bridge the gap between conventional computing systems and
quantum computers, allowing for more widespread adoption of quantum computing.

The development of CHRONOS-Q is a significant step forward in the field of quantum computing, as it
provides a user-friendly interface for controlling quantum computers. Unlike traditional computers that
operate on a binary system of 1s and 0s, quantum computers utilize the principles of quantum mechanics to
achieve vastly superior computational capabilities. Quantum computers have the potential to solve problems
that were previously considered unsolvable by conventional computers, opening up new possibilities in fields
such as cryptography, advanced simulations, and artificial intelligence (AI). The proprietary quantum
controller technology developed by AQSolotl has been refined over three years and is currently being piloted
at the Centre for Quantum Technologies (CQT) as part of the hardware setup for the National Quantum
Computing Hub and NTU’s Nanyang Quantum Hub.

The potential applications of quantum computing are vast and varied. In the field of cryptography, quantum
computers could be used to break certain types of encryption, but they could also be used to create
unbreakable codes. In advanced simulations, quantum computers could be used to model complex systems,
such as molecules and materials, with unprecedented accuracy. This could lead to breakthroughs in fields
such as medicine and materials science. Additionally, quantum computers have the potential to revolutionize
the field of AI by enabling the creation of more sophisticated machine learning algorithms.

The development of CHRONOS-Q is also a testament to the growing ecosystem of quantum technology
startups in Singapore. The city-state has invested heavily in quantum research and development, with
institutions such as NTU and NUS playing a leading role in advancing the field. The spin-off of AQSolotl
from these institutions demonstrates the potential for academic research to be translated into commercial
applications, driving innovation and economic growth.

Quantum Computing Fundamentals

Quantum computing is based on the principles of quantum mechanics, which describe the behavior of matter
and energy at the smallest scales. Unlike classical computers, which use bits to store and process information,
quantum computers use quantum bits or qubits. Qubits are unique in that they can exist in multiple states
simultaneously, allowing for the processing of vast amounts of information in parallel. This property, known
as superposition, enables quantum computers to perform certain calculations much faster than classical
computers.
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Another key feature of quantum computing is entanglement, which allows qubits to become connected in
such a way that the state of one qubit is dependent on the state of the other. This enables quantum computers
to perform calculations that involve multiple qubits simultaneously, further increasing their processing power.
Quantum computers also use a phenomenon called interference, which allows them to cancel out incorrect
solutions to a problem and amplify the correct solution.

The principles of quantum mechanics are complex and difficult to understand, but they have been extensively
experimentally verified. The development of quantum computing is based on our understanding of these
principles, and researchers are working to harness their power to create more efficient and powerful
computers. Quantum computers have the potential to solve problems that were previously considered
intractable, such as simulating complex systems and optimizing complex processes.

The architecture of a quantum computer typically consists of a series of qubits connected by a network of
gates. These gates perform operations on the qubits, such as rotations and entanglement, which are used to
manipulate the state of the qubits. The control system for a quantum computer is critical, as it must be able to
precisely control the state of each qubit and the interactions between them. CHRONOS-Q, developed by
AQSolotl, provides a user-friendly interface for controlling quantum computers, making it easier to harness
their power.

Quantum Control Technology Applications

The applications of quantum control technology are vast and varied. One potential application is in the field
of cryptography, where quantum computers could be used to break certain types of encryption. However,
they could also be used to create unbreakable codes, providing a new level of security for sensitive
information. Another potential application is in advanced simulations, where quantum computers could be
used to model complex systems with unprecedented accuracy.

In the field of materials science, quantum computers could be used to simulate the behavior of materials at
the atomic level, allowing researchers to design new materials with specific properties. This could lead to
breakthroughs in fields such as energy storage and conversion. Additionally, quantum computers have the
potential to revolutionize the field of AI by enabling the creation of more sophisticated machine learning
algorithms.

The development of CHRONOS-Q has the potential to accelerate the adoption of quantum computing in a
variety of fields. By providing a user-friendly interface for controlling quantum computers, researchers and
developers can focus on developing new applications and algorithms, rather than struggling with the
complexities of quantum control. This could lead to a proliferation of quantum computing in industries such
as finance, healthcare, and logistics.

The potential impact of quantum computing on society is significant. With the ability to solve complex
problems that were previously considered intractable, quantum computers have the potential to drive
innovation and economic growth. They could also be used to optimize complex systems, such as supply
chains and transportation networks, leading to increased efficiency and reduced waste.



Quantum Computing Challenges

Despite the potential of quantum computing, there are still significant challenges to overcome. One major
challenge is the development of robust and reliable quantum control systems. Quantum computers are highly
sensitive to their environment, and small fluctuations in temperature or magnetic fields can cause errors in
the computation. CHRONOS-Q, developed by AQSolotl, provides a robust and reliable control system for
quantum computers, but further research is needed to develop more advanced control systems.

Another challenge facing quantum computing is the development of practical applications. While quantum
computers have the potential to solve complex problems, they are not yet widely used in industry or
academia. This is due in part to the lack of user-friendly interfaces and software tools for developing
quantum algorithms. The development of CHRONOS-Q has the potential to address this challenge by
providing a user-friendly interface for controlling quantum computers.

The development of quantum computing also raises significant questions about the potential risks and
benefits. With the ability to break certain types of encryption, quantum computers have the potential to
compromise national security. However, they could also be used to create unbreakable codes, providing a
new level of security for sensitive information. Additionally, the development of quantum computing has the
potential to drive innovation and economic growth, but it also raises questions about the potential impact on
employment and social inequality.

The future of quantum computing is uncertain, but it is clear that significant advances are being made. The
development of CHRONOS-Q by AQSolotl demonstrates the potential for academic research to be translated
into commercial applications, driving innovation and economic growth. As researchers continue to develop
more advanced control systems and practical applications, we can expect to see quantum computing become
increasingly widespread in industry and academia.

Conclusion

In conclusion, the development of CHRONOS-Q by AQSolotl demonstrates the potential for academic
research to be translated into commercial applications, driving innovation and economic growth. Quantum
computing has the potential to solve complex problems that were previously considered intractable, opening
up new possibilities in fields such as cryptography, advanced simulations, and AI. However, there are still
significant challenges to overcome, including the development of robust and reliable quantum control
systems and practical applications.

The future of quantum computing is uncertain, but it is clear that significant advances are being made. As
researchers continue to develop more advanced control systems and practical applications, we can expect to
see quantum computing become increasingly widespread in industry and academia. The potential impact of
quantum computing on society is significant, with the ability to drive innovation and economic growth,
optimize complex systems, and create new materials and technologies.



The development of CHRONOS-Q has the potential to accelerate the adoption of quantum computing in a
variety of fields. By providing a user-friendly interface for controlling quantum computers, researchers and
developers can focus on developing new applications and algorithms, rather than struggling with the
complexities of quantum control. This could lead to a proliferation of quantum computing in industries such
as finance, healthcare, and logistics.

Overall, the development of CHRONOS-Q by AQSolotl is an important step forward in the field of quantum
computing. As researchers continue to develop more advanced control systems and practical applications, we
can expect to see significant advances in the coming years. The potential impact of quantum computing on
society is significant, and it will be exciting to see how this technology develops and evolves in the future.


