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Q.ANT, Bosch, TRUMPF and German Aerospace Center aim to use quantum sensors to control satellites

Project partners plan to launch first satellite with quantum technology attitude control in 2027 // Quantum sensors are a key technology for accurately controlling the orientation of communication satellites // Scientific expertise to be provided by the Ferdinand-Braun-Institut, Leibniz-Institut für Höchstfrequenztechnik // German government allocates eight-figure sum to support QYRO project

Stuttgart/Cologne/Berlin, August 26, 2022 – Quantum technology start-up Q.ANT, Bosch, TRUMPF and the German Aerospace Center (DLR) have formed a partnership to develop space-qualified attitude sensors. The aim is to use these quantum technology-based sensors to achieve high-precision attitude control of miniaturized satellites and improve worldwide data communications. The sensors’ ability to maintain precise orientation of the satellites in relation to each other will enable high-speed data connectivity – and that makes them a key part of the technology puzzle. “This strategic partnership shows the tremendous potential that lies in the collaborative development of pioneering technologies. The deployment of quantum technology in the aerospace industry is a huge opportunity for Germany as a major industrial hub,” says Michael Förtsch, CEO of Q.ANT. By supporting a global network of satellites in low Earth orbit, this new collaborative venture will improve Internet connectivity, particularly in more remote regions. The German Aerospace Center (DLR) hopes to launch its first miniaturized satellites equipped with quantum technology in five years’ time. Attitude and position sensors that harness quantum effects can be used not only for satellites, but also for autonomous driving systems and indoor navigation technologies in factories, logistics warehouses and other facilities. The project has a research budget of some 28 million euros, much of which has been provided by the German Federal Ministry of Education and Research (BMBF). The partnership also includes the Ferdinand-Braun-Institut, Leibniz-Institut für Höchstfrequenztechnik (FBH), a research Institute that specializes in developing laser diodes, particularly for applications in space.
Quantum sensors guarantee extremely high precision
Reliable transmission of satellite communication signals can only be achieved by constantly maintaining high-precision attitude control of satellites in their orbit. If a satellite moves out of position, the signals get weaker. The consortium plans to use quantum technology to permanently enhance measurement stability. Quantum sensors are particularly suitable for deployment in satellites thanks to their ability to provide reliably accurate measurement results and excellent performance in a compact, low-weight package. This solution can keep satellites correctly oriented in space over a period of years.
Solid partnership between research and industry
The goal of developing European quantum sensors is to achieve greater independence from the global market. Q.ANT will lead the collaborative development project and develop the overall sensor concept. It is also responsible for integrating the various sensor components and keeping them in precise and stable alignment with each other to ensure they function smoothly and reliably in the satellite. “The job of our sensor is essentially to improve the satellite’s equilibrium," says Michael Förtsch, CEO of Q.ANT. The Stuttgart, Germany-based quantum technology start-up will also be supplying key electronic components such as a very low-noise detection system. Bosch researchers are working on the development of a miniaturized, space-qualified sensor cell. “The measuring cell is the core component of the quantum sensor,” says Thomas Kropf, who heads up research at Bosch. It is filled with an atomic gas that is excited by laser beams and magnetic fields, which cause the atoms to spin. The rotation of the sensor causes changes in the rotational speed of this spin. This provides high-precision feedback on changes in the satellite’s attitude, thereby enabling more accurate attitude control. “We’re delighted to be part of the project and to be able to contribute our expertise in quantum sensors. It’s another chapter in the success story of MEMS (micro-electro-mechanical systems) sensor technology at Bosch.”
TRUMPF will contribute laser expertise from two of its German locations. TRUMPF Photonic Components in Ulm will supply the miniature laser diodes. These are currently used in smartphones, industrial optical sensors and similar applications, but TRUMPF will now be teaming up with the Ferdinand-Braun Institut to prepare these robust beam sources for use in quantum technology and in space. “I can see a tremendously bright future for our miniature lasers in a whole variety of new applications. This is the kind of government-funded project that gives Germany a real boost as a major hub of photonics expertise. There are so many innovative technologies that can benefit from the know-how and state-of-the-art production facilities that we have built up over the years,” says Berthold Schmidt, CEO of TRUMPF Photonic Components. TRUMPF’s Berlin location specializes in providing solutions in the fields of sensor, laser and quantum technology. It combines the light sources from Ulm with additional measurement technology and then integrates the resulting system into robust, miniaturized housings using innovative assembly and automation techniques. The final product is temperature-stabilized to ensure it can withstand the extreme conditions in space. The Galileo Competence Center at DLR is responsible for all space-related aspects. As well as ensuring the system is space-qualified, it will also be in charge of the implementation, transportation and operation of the satellite. The German Federal Ministry of Education and Research (BMBF) is funding the joint project QYRO as part of an initiative designed to support flagship projects in quantum-based measuring technology that aim to address societal challenges.




About Q.ANT
Founded in 2018, Q.ANT is a high-tech startup and part of the TRUMPF Group. Q.ANT’s vision is to improve the quality of how machines analyze their environment, how humans process information, and how we think. To achieve this goal, Q.ANT develops quantum sensors and quantum computing chips based on its Quantum Photonic Framework. Focusing on its four product lines of Photonic Computing, Particle Metrology, Atomic Gyroscopes and Magnetic Sensing, the company engages with a broad array of industries and applications ranging from medical technology and autonomous vehicles to aerospace and chemical engineering. Q.ANT employs some 60 people at its site in Stuttgart-Vaihingen. 

About Bosch
The Bosch Group is a leading global supplier of technology and services. It employs some 402,600 associates worldwide (as of December 31, 2021). The company generated sales of 78.7 billion euros in 2021. Its operations are divided into four business sectors: Mobility Solutions, Industrial Technology, Consumer Goods, and Energy and Building Technology. As a leading IoT provider, Bosch offers innovative solutions for smart homes, Industry 4.0 and connected mobility. Bosch is pursuing a vision of mobility that is sustainable, safe and exciting. It uses its expertise in sensor technology, software and services – as well as its own IoT cloud – to offer its customers connected, cross-domain solutions from a single source. The Bosch Group’s strategic objective is to facilitate connected living with products and solutions that either contain artificial intelligence (AI) or have been developed or manufactured with its help. Bosch improves quality of life worldwide with products and services that are innovative and spark enthusiasm. In short, Bosch creates technology that is “Invented for life.” The Bosch Group comprises Robert Bosch GmbH and its roughly 440 subsidiary and regional companies in some 60 countries. Including sales and service partners, Bosch’s global manufacturing, engineering, and sales network covers nearly every country in the world. With its more than 400 locations worldwide, the Bosch Group has been carbon neutral since the first quarter of 2020. The basis for the company’s future growth is its innovative strength. At 128 locations across the globe, Bosch employs some 76,100 associates in research and development, of which more than 38,000 are software engineers.

About DLR: 
DLR is the Federal Republic of Germany's research center for aeronautics and space. We conduct research and development activities in the fields of aeronautics, space, energy, transport, security and digitalization. The German Space Agency at DLR plans and implements the national space program on behalf of the federal government. Two DLR project management agencies oversee funding programs and support knowledge transfer.
Climate, mobility and technology are changing globally. DLR uses the expertise of its 55 research institutes and facilities to develop solutions to these challenges. Our 10,000 employees are on a joint mission to explore Earth and space and develop technologies for a sustainable future. This is our contribution to strengthening Germany's position as a prime location for research and industry.

About the Ferdinand Braun Institute
The Ferdinand-Braun-Institut, Leibniz-Institut für Höchstfrequenztechnik (FBH) is an application-oriented research institute working in the fields of high-frequency electronics, photonics and quantum physics. It researches electronic and optical components, modules and systems based on compound semiconductors. These devices are key enablers that address the needs of today’s society in fields such as communication, energy, health, and mobility. Specifically, FBH develops light sources from the visible to the ultraviolet spectral range, including high-power diode lasers with excellent beam quality, UV light sources and hybrid laser modules. Applications range from medical technology, high-precision metrology and sensors to optical communications in space and integrated quantum technology. In the field of microwaves, FBH develops high-efficiency multi-functional power amplifiers and millimeter-wave frontends for applications such as energy-efficient mobile communications and car safety systems. FBH’s works closely with industrial partners and research institutions to rapidly translate its findings into practice. The institute employs 370 people and has a turnover of 44.3 million euros. It is a member of the Leibniz Association and part of the Research Fab Microelectronics Germany (FMD) network.
www.fbh-berlin.de/en/

About TRUMPF
TRUMPF is a high-tech company offering manufacturing solutions in the fields of machine tools and laser technology. The Company drives digital connectivity in the manufacturing through consulting, platform products and software. TRUMPF is a technology and market leader in highly versatile machine tools for sheet metal processing and in the field of industrial lasers.
In 2021/22, the company employed some 16,500 people and generated sales of about 4.2 billion euros (preliminary figures). With over 70 subsidiaries, the TRUMPF Group is represented in nearly every European country as well as in North America, South America and Asia. The company has production facilities in Germany, France, the United Kingdom, Italy, Austria, Switzerland, Poland, the Czech Republic, the United States, Mexico and China.

Find out more about TRUMPF at www.trumpf.com
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